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§ (54) Title: ANTIMICROBIAL MELAMINE RESIN AND PRODUCTS MADE THEREFROM 

O f 57, Abstract- The present invention relates to melamine resins having incorporated therein one or more antimicrobial agents where 
<^ Ineo^ the^t JcrSa^^^^^^^ is an isothiazolone based compound. The melamine resin is compounded wUh the ant,m,crob.al^ a 
n Tnelv divid^dTowder diluted in a liquid forming a dispersion. The compounded melamine resm is useful for making melamine base 
5 Ic^LtT^^InSna^^^^^^^^^^ in flooring, countertops. dinnerware and other applications wherein a tough, mar resistant surface having 
^ bactericidal properties is required. 
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ANTIMICROBIAL MELAMINE RESIN AND PRODUCTS MADE 

THEREFROM 

r^pn«g-«F.FF.RBMrF<! TO RHLATPn APPT.TCATION 

This application is a continuatio„-in part-of PCI/US 02/23184 filed 23 July 2002. 
The disclosure of this application is incorporated by reference herein in its enfrety. 

p^/^irnpnTTNnOF-rHBMVT'NTION 

1) Field of the Invention 

The present invention concerns an antinucmbial melamine resin useM in making 
surface coatings and decorative lammates particularly for countertops. flooring, tabletops 
deslcops.andmoldedproducts such asmoldeddimterwa^. picnic dishes.andcups.aswell 

as surface heatnrents for textile and paper. More particularly, the present invenfon 
concerns the addition to melamine resin of an antimicrobial agent, which is capable of 
.luicklyanduBiformlydispersmgwithintheresinandeKhibitsantimicrobialproperttesfor 

the life of the melamine layer. 
2) Prior Art 

Melamineresins are wellknownandwerefirstsynthesizedinl834byLiebig. Prior 

to about 1940, Aese resins were more a laboratory curiosity than a connnercial product. 
Today. melamineresiniswidelyusedforsurf.cecoatingsanddecorativetaninates. Paper 
based 'lannnates are sold under the trade names of Formica® and Micarta®. These types 
of coatings or decorative laminates are formed ftom photographic prints or decorauve 
sculpturedpaperhnpregnated^ithmelamineresinandplacedonacorematerialandcured 

in a large press. The kraft paper impregnated with the melamine resin is very compaUble 
with the melamine «sin and costs less than multiple layers of impregnated paper. 
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Melanune resins have hardest surface of any commercial material. TOs hard 
surface along with excellent grease and water resistance, low flammabUity, and clartty of 
the plasdc has led to the usefulness of melamine formaldehyde as countertop materral. 
These countertop materials are thin sheets composed of heavy paper or flrin cardboard 
bacldngthatisbondedtothebaoksideofapa.ternedpaper.Thebondi„gmaterialisusually 

phenoUc, which may be foamed, but is not thick, fte top layer of paper is impregnated 
with melamine formaldehyde. The laminate is heated and subjected to pressure to attam a 
completecure. The material generally isbetweentwo to tour millimeters thick, upto about 

two meters in width, and sold asarollinlengths. The roll sheet is thenadhesively bonded 
to a wooden base to make countertop, flooring, furniture, etc. 

The melamine resin is compatible with a wide variety of fillers and has been used 
for many molded parts because of the hard surfece that results. Many products such as 
molded dimrcrware. plastic dishes, and cups are made from the melamirte resin which ts 
hard, stain-resistant, and relatively low cost. 

Pergo* flooring is a ready to use (no sanding and no urethaning) laminated flooring 
system having a «>p layer of melamine formaldehyde that is heated under pressure to fuse 
toawoodlayer. The top layer is a wear layer that is space age tough and yet transparent 

so that it aUows the wood grain to show through. 

Although melamine resin, and its. uses such as with Formica* or. dinnerware.. ete.. 
are well taown to those skilled in the art. making melamine resin having antimtcrobtal 
properties is quite difficult. 

Despitethedifficulty.thereisaneedintheindust^tocreatetabletops.countertops. 
dinnerware. and flooring, all of which could be used either in a residential or commerctal 
setting More specifically, a restaurant having Formica® tabletops, countertops m the 
kitchen,andflooringthroughouttherestaurant,allofwhichexhibitantimicrobialpropert.es. 

„ouldbedesirableandwouldreducethechancesofcontamirtationftomsalmonella,E.coh. 

and other bacteria and torgi. Melamine resins are very hard, producing surfaces from 
n^elamineresins that have pert^anent antimicrobial characteristics, as opposed toatoptcal 
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*a. only has a temporal and very short-lived duration, has heretofo. heen 
unl.ov™.Additio„aUy.cer.ainciassesofan,i™crobialagen..areoompatibleor^^^ 

melamine sueh that they are incorporated into the resin and no longer exhrbtt 

antimicrobial properties. 

Peroxidehasbeenidentifledasanantiflmgalandnuldewproofingagentsuitablefor 
nrela.ineresinsinJapa„pnblioaUonJP10.n9221filedOctoberl6,1996byYozoShioda. 

The peroxide is added a. a ooneentration of O.I to 0.8 parts per 100 parts rrielamine. A 
problem associated with peroxide is that it rapidly degrades when heated, tisercin havrng 
shortened sustained antinncrobial properties. Additionally, at higher concentrations, the 
peroxide shortens the bath life of the melamine. 

Antibac.erialphospha.esincombinati„nwi.hsilver,ben^lkonium.cetypiridiniun, 

and isopropyimethylphenol has been described tor use with melannne resms hr Japan 
publication JP 07-329265 f.ledJu„e3. 1994byKa.ualdTajunaetal.foruseindecorahve 
lanrurates. The antibacterial phosphate along with silver, ben^ltonium. oety piridhuurn 
and isopropyimethylphenol is added to the overlay sheet or the printed shoe, and to the 
„nderlyingkraftpaperwhichisin,preg„atedwi.hphenolicresins.Thephospha.esrequ.re 

a secondary ^timicrobial. in part because phosphates are a food source for a number of 
elenrental plants and animals (bacteria and fimgi). An antimicrobial system that does not 
employphosphateswouldbepreferred.andesp^iaUyananthnicrobialsystemthatdoesnot 

provide a source of nutrition fo, the bacteria or togi. Furthermore, a preferred system 
would be one in which the antimicrobial is concentrated m the overlay sheet. 

The need for dhtnerware, picnic plates, cups. etc. also having antimicrobial 
properties exists for basically tire same reasons given above with respect to surfece 
countertops. tabletops and flooring. To create a melamine based resin having pennanent 
antimicrobial properties such .hat the antimicrobial agent is capable of migrating through 
ti,e very hard tough melamine resm, or is incorporatol mto the resm in such a mamrer that 
as fte hard surface is abraded through nomral wear and tear, newly exposed an.imrcrob.al 
agent contmuously renews the antimicrobial properties. 
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STTMMAP Y TMVKNTION 

The present invention relates to melamine resins having incoiporated therein one or 
; antin^icrobial agents capable of providing permanent antimicrobial properties to the 



more 
resin. 



In ti,e broadest sense, the present invention relates to the combination of a 
permanent antimicrobial melamine resin comprising melamine and an antimicrobial agent 
that is substantially inert ^vitl^ respect to the melamine resin and is present wrthm tite 
melamine re^n in an amount effective to provide antimicrobial properties. 

Effective antimicrobial agents are preferably those that have a relatively low vapor 
pressure Triolosan,v»hich isadiphenyl ether (bis-phenyl) derivative, having the scientrfic 

name of 2,4.4'-trichloro.2'-hydroxydiphe„yl ether, is a particularly efficacious agent It has 
a vapor pressure of 4 x 10- mm a. 20" C. On the other hand, ortho phenyl phenol, (.k.a. 
OPP - CAS No 90-43-7), winch has a boiling potot of -280 "C is genemlly considered too 
volatile in the instant invention, except in applications necessitating superior resistance to 
bio-fouling. The combination of OPP and triclosan have been found to exhibit synergistic 
effects, and m products having a melamine formaldehyde coating where anti-bio foulmg 
properties is required, the use of OPP can be justified. Isothiazolone based compounds 
selected from the group consisting of l>benzi«>thiazolin-3-one (CAS # 2634-33-5). 
N-butyl-1 2-benzisothia«>Un-3-one,2-octyl-,sothiazolone (CAS # 26530-20-1), 4,5- 
dicMoro-2-N-octyl-3(2H)-isothia.olone(CAS#64359-81-5),me.hyl-3(2H)-isothiazolone 

(CAS # 2682-20-4), and chloro-2-methyl-3(2H)-isothiazolone (CAS # 26172-55-4) have 
been found to be efficacious antimicrobial agents. Additional suitable agents include 
duodomethyl p-tolylsulfone. zinc and sodium pyrithiones. azoles such as propiconazoles. 
poly(hexamethylene biguanide) hydrochloride. 3.4.4--trichlorocarbamUde, banu» 
metaborate (H,0)nand silver.copperandzmcmzeoliteor amorphous glass powder, tothe 

invention, the antimicrobial(s) are deliveied as a fine divided powder diluted in a h,u.d 
fonning a dispersion. The dispe^ion is admixed with the melamine formaldehyde resms 
prior to the application of the resins. Tlte dispersion is 15% «> 65% solids by weight, and 
commonly 50% by weight, of the active antimicrobial. Zinc oxide can be added to the 
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dispei-sion to stabilize the at>tinucrobial. and in particulax zine pyriUuone. Tne we.gnt 
percent addition of tl>e antimicrobial is 0.1 to 5%. with a preferred range of 0.3 to 1.0% on 
the weight of the melamine resm. 

lnatypicalapplication.suohasformingamclanunefonnaldehydebaseddecorative 
,amina.e(i.e.flooringorcountertop)thela„unateiscon.prisedofahigh density core whtch 
is at least one layer of fibeAoard. to which is adhered a n«>lamine-fot™ldehyde 
impregnated printed paper sheet, and onto which is adhered a ntclamine-formaldehyde 
inrpt.gnatedoverlayshect.Theimpregnatedprin,edpaperispat.emedtohave.hedes.red 

design whichinfl.einstantcase.isforcountersorsim«latedwood. Commonly. the pnnted 
paper sheet and the overlay sheet are pre-impregnatcd with the melamine formaldehyde 
coating at least several days prior to forming the laminate. Tl,e fberboard is usually 
impregnated withaphenolicormelammeresin.Tltepre-impregnationoftheprintedpapcr 

and the overlay enables the melamine formaldehyde sufficient time to thoroughly wet-out 
the subsnate, which in turn drives out any remaining entrapped air. Tl.e melanrme 
formaldehyde is usually applied as a compounded resin/wat« or resinAvater/solvent(s) 
saturate. Solvent(s) that are connnonly used in melamine formaldehyde compositions at. 
usuaUy ratlter complex mixtures or more than one solvent, and include a«,matics such as 
toluene, xylene and Solvesso ,50* an aromatic blend by Exxon; alcohols such as butanol, 
isobutanol. mefl^anol, ethanol, isopropanol; esters such as cellosolve acetate, ethyl a^tate 
isopropylace,ate;ketonessuchasisophorone,me,lt,lethylkctone,acetone;alcoholammes 

such as dimethyl ethanol amine, dimethyl isopropanol amine; and ethers such as buty. 
cellosolve. The use of solvents generaUy is reserved for imp..gnating difficult «, saturate 
paper Certam grades of kraft paper a. either too dense, or too hydrophobic or a 
combinationotthetwotobesannatedtoasufficientlevelofpiclcuptoachievethedestred 

properties wifltapure water home system. Moreopenporous paper sheetscanbe saturated 
with water/latex systems.whichgenerallyhavetheadvantageofalowerrawmateria,cost 

Compomrding additives, in addition to the antimicrobial, include surface active 
agents such as wetting agents, sutfactahts. de-aeratants. and defoamers; anti-blockmg 
agents catalysts such asPTSACpara toluene sulfonic acid),MSA(meti,a„esulfonicactd), 

oxalic acid, ammonium nitrate and ammomum chloride; fillers; pigments; dielectnc 
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modifiers; glossing agents; and dyes. Latent acid catalysts, such as those having a fugitive 
counter ioii, like ammonium nitrate and ammonium chloride, are preferred where the 
storage time will be lengthy. Generally speaking the stiong acid catalysts are only used in 
melamine foimaldehyde systems where the melamine is highly methylated, such as 
hexamethoxymethylmelamine. The antunicrobial dispersion can be used with melamine, 
and alkylated melamines such as methylated melamines, butylated melamines, isobutylated 
melamines, and melammes containing imino resins such as methylated imino resins, 
butylated imino resins, isobutylated imino resins; and urea resins such as methylated urea 
resins, butylated urearesins, isobutylated urearesinsformaldehyde resins; benzoguanamine 

resins and glycoluril resins. 

FoUowing saturation the carrier (e.g. water and / or solvent) is dried off leaving the 
sheet sa1^-atedwiththecompoundedmelaminefonnaldehydeamine.Ithasbeenfoundthat 

the antunicrobial only need be added to the overlay to impart antunicrobial properties to tiie 
laminate. Wliile it is anticipated that migration into tlie printed paper layer occurs, 
antimicrobial, and in particular bactericidal performance remains efficacious at the 0.1 wt. 
0/0 on melamine level. The laminate is formed by combining the overlay, the printed paper 
and the fiberboard in a heated press. Typical cure times ai-e 1 5 seconds to several minutes 
at 127 °C to 290 °C. Pressures are on the order of 1000 psi to 5000 psi. 

Antimicrobial agents can also be added directly to melamine formaldehyde resins, 
wherein the melamine formaldehyde resin is being used as a surface coatmg, on 
countertops, flooring, tabletops, etc., the antimicrobial agent of the present invention is 
incorporated into the bath through which the kraft paper passes, for example. When the 
melaniine fonnaldehyde resin is employed to make molded articles such as dimierwaie, 
cups, chopping blocks, etc., the antimicrobial agent is incorporated directly into the 
melamine molding resin. 

Suitable antimicrobial agents for the present invention may be 2,4,4'trichloio-2'. 
hydroxydiphenyl ether (also known as triclosan); 2-phenylphenol; poly(hexamethylene 
biguanide) hydrocliloride, 3,4,4' -trichlorocarbanilide, barium monohydrate, zinc omadine 
(derivatives of pyrithione), and zeolites containing copper, silver, zinc and isothiazolone 
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based compounds selected from the group cot^isting of l,2-be,^sotHazolin-3-one (CAS 
#2634-33-5) NW1.2-benzisothiazolin-3-one,2-octyl-isothiazolone(CAS#26530-20- 

1) 4 5-diohlcro-2-N.octy.-3(2H)-isothi3Zolone (CAS # 64359-81-5), mett.yl-3(2H)- 
isoftia«,lone(CAS#2682-2M),andchloro-2-methyl-3(2H)-isothiazolone(CAS#26172- 

55^) Because several of these antimicrobial agents are capable of reacting w,th the 
melamine formaldehyde resi„, they must consequently f«st be blended such that ftey are 
virtually encapsulated in a catrier that is compatible with melamine fom>aIdehyde. Thts 
carrier containing antimicrobial agent is added to the melamine formaldehyde eiti>er m tlxe 
bath when making solid surface materials or within the resin itself when compressed. 

The present invention also pertains to products made ftom melamine resin having 
the antimicrobial agent incorporated therein. In the broadest sense, the present inven.,on 
relates to an article, such as dimrerware. cups, glasses, flooring, countertops. tabletops. and 
cutting boards, which exhibit pemtanent antimicrobial properties during the useful hfe of 
such articles. 

T-.E<;rRTPTION r. F thf, PREFF """ ii>'iRnr)fMKNTS 

Melamine (C3H.N,) is a white crystalline solid. Combining it with fotmaldehyde 
results in the formation of a compound referred to as methylol derivative. With additional 
formaldehyde (CaO) the melamine reacts to form tri-. tetra-, penta-, and hexamethylol- 
melamincWhilecommercialmelamineresinsmaybeobnunedwithouttheuseofcatalyst, 

both heating and catalyst are used to speed polymerization and curing. The t^on of the 
melamine withthefomaaldehydeisacondensationreactionwithwaterasabyproduct. The 

curing of melamine resins is cuiclcened by the use of heat and acid catalyst, while the 
overall pH is still neutral or slightly alkaline. The addition of acid catalyst provides a 
sourceforprotons,butthelevel,ofadditionisgenerallykept lower than alkalinityproduced 

by the amines. AdditionaUy. the melamine formaldehyde resin may conta.n fillers, 
plasticizers. dielectric modifiers, pigments or dyes, and glossing agents. When the resin ts 
molded, the temperature range is generally between 154-171-C and under pressure in a 
compression mold from 2000 to 5000 psi. 
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Decorative.— sareusuallyassembledwiftaa,<.ofseveralsheetsofphenolic 
ox melamine .sin impregnated kraft paper. The core is stnfaced with a melamine 
formaldehyde impregnated sheet, which is often printed with a decorative design. F.n^ly. 
athinmelamineresin-impregnated overlay sireetis applied. The sheets are impregr^tedby 

being passed through a resin battr. and followed by controlled moisture drymg. 

The melamine fomraldehyde containing the dispersion of antimicrobial agent is 
incorporated into the saturating bath through which the paper passes. The bath is re- 
circulated to keep the dispersion equally distributed. A typical melamine formaldehyde 
.aturant will have aviscosity ot300 to 600 centipoise. The percent solids is 55% to 58/.^ 
The pH is 9 3 to 9.8. The bath is long enough such that there is a dwell tm.e of 
approximately 1 n^nute. The overlay sheet is a 43 ,b (70 gsm) to 50 lb (80 gsm) sheet 
(3000 sq ft ream), which is saturated with 64.5 lb (105 gsm) to 68 lb (1 10 gsm) of resm 
(dry) Theweightpercentadditionoftheantimierobialis0.1to5%.withapreferredrange 

of 0 3 to I 0 wt.% on the melamine resin. The target weight percent of dry triclosan on 
melamine is0.75%.Followingsa.uratiorr, the sheet ispartiallydriedremovingmostofthe 

dilutionwater.Asimilarsaturationprocessisused on theimpregnatedprintedpaper sheet 

The overlay.theprinudpaper sheet and thehigh density core fiberboardareassembled and 

laminated in a press at pressures rangmg ftom 1000 to 1 500 psi. at temperatures rangmg 
ftom no to 210-C with a preferred tempemture of 190 X. The resulting laminate rs mar 
resistant to detergents, acids, alcohols, oils and greases, and has antimicrobial propertres 
throughout its entire life. 

to a variation on the above described first embodiment, a second high density core 
fiberboard is formed, which is impregnated with melamine resin, and assembled and 
laminated to the first embodiment. 

. In a variation on tlie above described s«=ond embodiment, a rubberized pad is 
assembled and laminated to the bottom of flae second high density core fiberboard. 

Generally during curing, formaldehyde is released from melamine formaldehyde 
resin. Fommldehyde itself is a good antibacterial agent. However, when the curmg rs 
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con.p.e.ed, insufficient amounts of fonnaldehyde a. released and with ti»e .he amount 

r,Liisn.aUe.a„dsn>aiIe.suchtha.itsi™piyhas„o^«n.ic.«effec..pan.ou.^^^ 

released .s sm ^^^^^.^^ 

after about oneyear as a molded articleor mas u,hvd= resin 

relates to the incorporation of an antimiorobiai agent in the n— formaldehyde r^m 

rLitaIwayshasanti.nicrobialpropertiesthro„sltou.itse„tirelife.Themeorpo^^^^^ 

:lted.brou.htheadditionofadispersio„of.heantirnicrobi.a.enttothe— 

formaldehyde resin. Themelaminereshtiscoated/sat^tedonto^overl^sh^^^^^^ 

a laminate. Following coating, dilntion water and / or solvent ts dned o« ^e 
overlay impregnated with uncured melamine resin containing at least one an—- 
is combinedwithother sheets nnderheatandpre3sure.t„fo».helam^^^^ 

Z .«mLbial agent, which is concentrated in the overlay of the 1— tmparts 
protective antimicrobial properUes to the laminate for the life of the melamme coahng. 
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What isct-atmedis: 



1 A permanent antimicrobial melamine resin, comprising: melamine and at least one 
antintierobial agent, .vherein one of the antimicrobial agents is an isotiuazolone based 
compound. 

2 tl« permanent antimicrobial melamine resin claimed in claim 1, wherein the 
isothiazolone based compound is selected from the group consisting of 1,2- 
benzisothiazolin-3-one, N-butyl-l>benzisothiazoli„-3-one,2-octyl-iso,hiazolone, 4,5- 
dichloro-2-N-octyl-3(2H)-isothiazolone,meth,l-3(2H)-isothiazolone,andchloro-2-me*^^^ 

3 (2H)-isothiazolone. 

3. A decorative laminate that has antimicrobial properties throughout its entire life, 
comprising: 

an overlay sheet impregnated with a melamine resin containing an antimicrobial 
agent in a dispersion, whereinone of the antiiTucrobial agents is an isothiazolone 

based compound; 
a printed paper sheet impregnated with a melamine formaldehyde; 
a high density core fiberboard impregnated with a phenolic or melamine resin. 

4 The permanent antimicrobial melamine resin according to claim 2, is fltrther comprised 
of at least one other antimicrobial agent that is a chemical selected ftom the group 
consistingof triclosan, ortho phenyl phenol, diiodome,hyl;.-tolylsulfone, zinc pyrithiones, 
sodium pyrithiones, azoles such as propiconazoles, po.y(hexamethylene biguantde) 
hydrochloride, 3,4,4--trichlorocarbanilide, barium monohydrate and silver, copper or zmc 
in zeolite or amorphous glass powder. 



10 



PCTAJS20(»3/002545 
WO 2004/009055 

5 A decorative toinate that has at,tit„,crobial properties according to claim 3. is father 
comprised of at le^t one other antimicrobial agent that is a chemical selected from the 
g,.oup consisting of tridosan. orflro phenyl phenol, diiodomethyl ;,-tolylsulfone. zmc 
pyriti^iones, sodium pyrithiones. azoles such as propicona.oles, poly(hexamethylene 
biguanide) hydrochloride, 3,4,4'-trichlorocarbaniUde, barium monohydrate and srlver. 
copper or zinc in zeolite ot amorphous glass powder. 

6.Thepermanentantinncrobialme,amineresinasclaimedinclainr4,whereinsaidatleast 
one other antimicrobial agent is preferably triclosan. 

7 The decorative laminate that has antimicrobial properties throughout its entire life, as 
claimed in claim 3 faOrer comprising a second high density core fiberboard impregnated 
with a phenolic or melamine resin. 

8 The decorative lanunate that has antimicrobial properties throughout its entire life, as 
claimed in claim 3. wherein said laminate is cured in a press at pressure ranging from 1000 
. to 1500 psi. at temperatures ranging ftom 170 to 210-C wift a preferred temperature of 

190°C. 

9 -nre permanent antimicrobial melamine resin, according to claim 1 , wherein the wei^t 
percentaddi.ionoftheanthnicrobialagentis0.1to5%ontheweightof.hemelanuneresm, 

with a preferred range of 0.3 to 1 .0%. 

10 The decorative laminate as claimed in claim 3, whereinthe weight percent additionof 
the antimicrobial agent is 0.1 to 5% on the wei^t of the melamine resu, with a preferred 
range of 0.3 to 1.0%. 
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